
WHARF MINE

LEAD, SOUTH DAKOTA

SINGLE CELL SELENIUM LEACHING MODEL

Area - Trojan Pit Overlap 01

INPUT BLOCK

INFILTRATION Total Drainage Area: 13.61 ac

Unreclaimed Infiltration Rate: 9 in/yr

Reclaimed Infiltration Rate: 4.5 in/yr

LEACHABLE SELENIUM Average Se Concentration: 0.159 mg/kg

Leachable Se: 0.070 %

Leachable Se Concentration: 0.01113 mg/kg

TIME Start Time yrs 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

Time Step yrs 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

End Time yrs 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00

Calendar Year year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

TIME DEPENDENT DATA Infiltration  Rate in/yr 9 9 9 9 9 9 9 9 4.5 4.5 4.5 4.5 4.5

Barren Rock Backfill Added tons 41,664 113,891 217,940 895,074 -124,498 -246,054 3,518,485 0 0 0 0 0 0

Spent Ore Backfill Added tons 0 0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Backfill tons 41,664 155,555 373,495 1,268,569 1,144,070 898,016 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501

CALCULATION BLOCK

DATA BLOCK FORMULA UNITS 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

INFILTRATION Inflow from Infiltration A drainage area x infiltration rate ft
3

444,639 444,639 444,639 444,639 444,639 444,639 444,639 444,639 222,319 222,319 222,319 222,319 222,319

WATER:ROCK RATIO Backfill B tons 41,664 155,555 373,495 1,268,569 1,144,070 898,016 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501

Water C A x conversion factor L 12,590,766 12,590,766 12,590,766 12,590,766 12,590,766 12,590,766 12,590,766 12,590,766 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383

Rock D B x conversion factor kg 37,796,640 141,116,817 338,828,659 1,150,826,133 1,037,883,058 814,666,624 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212

Annual Water:Rock Ratio E C / D L/kg 0.333119 0.089222 0.037160 0.010941 0.012131 0.015455 0.003143 0.003143 0.001571 0.001571 0.001571 0.001571 0.001571

Cumulative Water:Rock Ratio F E + previous year F L/kg 0.333119 0.422341 0.459501 0.470441 0.482572 0.498028 0.501170 0.504313 0.505884 0.507455 0.509026 0.510598 0.512169

LEACHED CHEMICALS Cumulative Leached Chemical G 1.45 x F
0.222

% 1.1363621 1.1978350 1.2204705 1.2268627 1.2338167 1.2424818 1.2442180 1.2459457 1.2468065 1.2476652 1.2485218 1.2493763 1.2502288

Cumulative Leached Chemical H G x leachable chemical concentration mg/kg 1.26477E-02 1.33319E-02 1.35838E-02 1.36550E-02 1.37324E-02 1.38288E-02 1.38481E-02 1.38674E-02 1.38770E-02 1.38865E-02 1.38960E-02 1.39056E-02 1.39150E-02

Annual Leached Chemical I H - previous year H mg/kg 1.26477E-02 6.84193E-04 2.51933E-04 7.11454E-05 7.73981E-05 9.64419E-05 1.93241E-05 1.92301E-05 9.58010E-06 9.55697E-06 9.53398E-06 9.51111E-06 9.48837E-06

Annual Leached Chemical J I x D mg 478,041 96,551 85,362 81,876 80,330 78,568 77,424 77,047 38,383 38,291 38,199 38,107 38,016

OUTFLOW Water Out K C L 12,590,766 12,590,766 12,590,766 12,590,766 12,590,766 12,590,766 12,590,766 12,590,766 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383

Water Outflow Rate L K x conversion factor gpm 6.33 6.33 6.33 6.33 6.33 6.33 6.33 6.33 3.16 3.16 3.16 3.16 3.16

Average Chemical Concentration M J / K mg/L 0.037967583 0.007668414 0.006779744 0.006502861 0.006380083 0.006240127 0.00614924 0.006119315 0.006097078 0.006082362 0.006067728 0.006053173 0.006038698

VARIABLE



13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319

4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501

6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383

4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212

0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571

0.513740 0.515311 0.516883 0.518454 0.520025 0.521596 0.523168 0.524739 0.526310 0.527882 0.529453 0.531024 0.532595 0.534167 0.535738 0.537309 0.538880 0.540452 0.542023 0.543594 0.545165 0.546737

1.2510793 1.2519277 1.2527742 1.2536186 1.2544611 1.2553015 1.2561400 1.2569766 1.2578112 1.2586439 1.2594746 1.2603034 1.2611303 1.2619554 1.2627785 1.2635998 1.2644192 1.2652367 1.2660524 1.2668662 1.2676783 1.2684885

1.39245E-02 1.39340E-02 1.39434E-02 1.39528E-02 1.39622E-02 1.39715E-02 1.39808E-02 1.39901E-02 1.39994E-02 1.40087E-02 1.40180E-02 1.40272E-02 1.40364E-02 1.40456E-02 1.40547E-02 1.40639E-02 1.40730E-02 1.40821E-02 1.40912E-02 1.41002E-02 1.41093E-02 1.41183E-02

9.46575E-06 9.44325E-06 9.42087E-06 9.39862E-06 9.37649E-06 9.35447E-06 9.33257E-06 9.31079E-06 9.28913E-06 9.26757E-06 9.24614E-06 9.22481E-06 9.20360E-06 9.18250E-06 9.16151E-06 9.14063E-06 9.11986E-06 9.09919E-06 9.07864E-06 9.05818E-06 9.03784E-06 9.01759E-06

37,925 37,835 37,746 37,656 37,568 37,479 37,392 37,304 37,218 37,131 37,045 36,960 36,875 36,790 36,706 36,623 36,539 36,457 36,374 36,292 36,211 36,130

6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383

3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16

0.006024302 0.006009985 0.005995744 0.005981581 0.005967494 0.005953482 0.005939546 0.005925684 0.005911895 0.00589818 0.005884537 0.005870966 0.005857466 0.005844037 0.005830678 0.005817389 0.005804169 0.005791017 0.005777933 0.005764917 0.005751967 0.005739084



35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00 57.00

2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501

2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319 222,319

4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501 4,416,501

6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383

4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212 4,006,582,212

0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571 0.001571

0.548308 0.549879 0.551450 0.553022 0.554593 0.556164 0.557735 0.559307 0.560878 0.562449 0.564021 0.565592 0.567163 0.568734 0.570306 0.571877 0.573448 0.575019 0.576591 0.578162 0.579733 0.581304

1.2692969 1.2701035 1.2709083 1.2717113 1.2725125 1.2733120 1.2741098 1.2749057 1.2757000 1.2764925 1.2772833 1.2780724 1.2788598 1.2796454 1.2804294 1.2812118 1.2819924 1.2827714 1.2835487 1.2843244 1.2850985 1.2858709

1.41273E-02 1.41363E-02 1.41452E-02 1.41541E-02 1.41631E-02 1.41720E-02 1.41808E-02 1.41897E-02 1.41985E-02 1.42074E-02 1.42162E-02 1.42249E-02 1.42337E-02 1.42425E-02 1.42512E-02 1.42599E-02 1.42686E-02 1.42772E-02 1.42859E-02 1.42945E-02 1.43031E-02 1.43117E-02

8.99745E-06 8.97742E-06 8.95748E-06 8.93765E-06 8.91791E-06 8.89828E-06 8.87874E-06 8.85930E-06 8.83996E-06 8.82071E-06 8.80156E-06 8.78251E-06 8.76354E-06 8.74468E-06 8.72590E-06 8.70722E-06 8.68862E-06 8.67012E-06 8.65171E-06 8.63339E-06 8.61515E-06 8.59700E-06

36,049 35,969 35,889 35,809 35,730 35,652 35,573 35,496 35,418 35,341 35,264 35,188 35,112 35,036 34,961 34,886 34,812 34,738 34,664 34,590 34,517 34,445

6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383 6,295,383

3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16 3.16

0.005726266 0.005713514 0.005700826 0.005688203 0.005675643 0.005663146 0.005650712 0.005638341 0.005626031 0.005613782 0.005601594 0.005589467 0.005577399 0.00556539 0.005553441 0.00554155 0.005529717 0.005517942 0.005506223 0.005494562 0.005482957 0.005471407


